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Introduction 
The Cave In Rock -- Elizabethtown area lies within the eastern portion 
of the Shawnee Hills, a region of rather rugged relief that provides some of the 
most scenic landscapes in Illinois. This .. rqgged terrain was produced mainly by 
differential erosion of Upper Mississippian and Lower Pennsylvanian sedimentary 
strata consisting of regular alternations of sandstone, limestone, and shale. 
Ridges are underlain by resistant rocks, usually the sandstones, and valleys are 
underlain by the relatively softer limestones and .shales. Numerous faults cut 
the strata and interrupt the regularity of the ridges and valleys. 
The field trip area is underlain by approximately lO,OOO feet of 
Paleozoic sedimentary rocks, ranging in age from Late Cambrian (about 500 million 
yea~s old) to Early Pennsylvanian (about 300 million years old). These rocks, 
which rest upon a basement complex of Precambrian granitic rocks more than one 
billion years old, were deposited in the ancient, shallow seas which periodically 
covered the Midwest during the Paleozoic Era. The field trip:. a·rea lies near the 
southern margin of the Illinois Basin, a large elliptical depression, now filled 
with the Paleozoic sediments, covering most of Illinois," northwestern Kentucky, 
and southeastern Indiana (see attached Geologic Map of Illinois). About 3000 feet 
of these sedimentary rocks, ranging in age from Early Devonian (about 400 million 
years old) to Early Pennsylvanian,are exposed. Exposures of the Devonian rocks 
are restricted to a small area on Hicks Dome, a relatively localized uplift in 
the extreme northwest part of the area (fig. 1). 
Regionally the bedrock strata are ti~ted gently toward the northeast, 
although anomalous local dips because of the great number of faults in the area 
are very common. The major structural feature is the Rock Creek Graben, an 
elongate downfaulted block which diagonally ·extends completely across the area 
from northeast to southwest. Southeast of the Rock Creek Graben, the strata are 
cut by few faults in comparison to the complexly faulted strata within and to the 
northwest of the graben. A large area of these. rela.tively unfaulted rocks, 
principally in the vicinity of Cave In Rock, exhibits markedly less rugged terrain 
than is found elsewhe.re in the. field trip area. A ro~iing landscape with numerous 
sinkholes, characteristic of karst topography, is developed upon ·the thick Middle 
Mississippian ltme·stones occurring there. 
Igneous peridotite dikes and explosion breccias, apparently related in 
origin, also occur in the Cave In Rock - Elizabethtown area. These features 
are believed to have formed during a period of intense crustal deformation when · 
the strata were also broken by the numerous faults. Radioactive dating of the 
igneous dikes has indicated a possible Permian age for their emplacement about 
165 million years ago. · 
The field trip area lies within the heart of the Illinois-Kentucky 
Fluorspar District. With a history of fluorspar mining that dates from 1842,· the 
Illinois portion of the district is still rich in minable fluorspar, accounting 
for about 66 percent of the fluorspar produced and shipped in this' 'Country in 1965. 
Valuable accessory minerals also mined are galena and sphalerite, principal sources 
of lead and zinc, respectively. The only other mineral resource presently being 
exploited in the area is lfmestone for use as agricultural lime, roadstone, 
riprap, and in the manufacture of cement. 
\ 
\ 
Fig. 1 - Surficial geology of Hardin County, Illinois • 
• 
• 
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Itinerary 
0.0 0.0 Assemble at Cave In Rock High School parking lot. Leave school grounds, 
turn right on Ford Ferry, and then turn left on Broadway. 
0.5 0.5 STOP. Main Street and Broadway. Continue ahead towards river and bear 
left. 
0.1 0.6 Entering Cave In Rock State Park. Continue ahead. SLOW. 
0.6 1.2 Entrance to upper river drive at top of hill. Turn right and go through 
gate into picnic area. SLOW. Continue toward west through park • 
0.5 1. 7 Stop 1. Cave In Rock - upper open_ing on right. Walk down stairs to 
main cave opening in river bluff. · 
Caves, subterranean caverns, and sinkholes are solutional features 
typical of areas of karst topography such as exists here in the vicinity of 
Cave In Rock. (See itinerary map.) Cave In Roc~ here in Cave In Rock State Par~ 
is the largest and most famous cave in Illinois. Sometime after the Revolutionary 
~r the cave served as the headquarters of outlaw bands that preyed upon hapless 
travelers of the Ohio River. The cave was used almost continuously by various 
criminal gangs until 1832. 
The cave has formed in Middle Mississippian St. Louis Limestone, which 
forms the .bluff of the Ohio River in· this vicinity. Based on its great size, it 
is reasonable to assume that Cave In Rock once extended much farther to the south 
and has been truncated by erosion of the river. The cave probably also extends 
much farther to the north than its rear wall only 100 or so feet from the mouth. 
It probably plunges downwards beneath the mud floor at the back of the cave. A 
ravine in the park, just north of the ridge that contains the cave, has been cut 
down lower than the present floor of the cave. The ~ube must bend downward 
beneath the .ravine bottom; otherwise today's cave would simply be a tunnel through 
the ridge. 
Development of Karst Topography 
Karst topography develops in areas of fractured or jointed limestone 
bedrock where the strata are flat-lying or only gently tilte~. Other factors 
necessary for its development are that there be ample rainfall and that there be 
a lower level below the limestone upland toward which ground water can move. 
Rainwater,charged with humic acids from decaying vegetation,percolates downwards 
through the jointed l~estone, gradually enlarging the joints to form an inter-
connecting network of subterranean fissures. MOre and more of the surface drainage 
is diverted into the subsurface, and if enough ttme passes without a change in 
these conditions, same of the fissures will enlarge into great underground caverns 
such as the one represented by Cave In Rock. 
Sinkholes form wherever the roofs of caverns collapse. Other sinkholes 
are .purely solutional features and form by the enlargement of joints from the 
surface downwards. '!'he result of this process is a rolling karst plain., pocked 
with numerous sinkholes and underlain by cavernoU$ limestone. The area tmmediately 
surrounding the town of Cave In Rock posses•es all of the conditions necessary for 
the development of karst topography. The area is underlain by a thick section of 
jointed Middle Mississippian limestones (Ste. Genevieve, St. Louis, and Salem), re-
ceives ample rainfall (probably more during Pleistocene time), and lies adjacent to 
the entrenched Ohio River toward which upland drainage can move in the subsurface. 
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Theories of Cave Origin 
Two main theories have been offered by geologists to explain the forma-
tion of caves. One theory is t~t eaves form mainly above the water table (in the 
zone of unsaturated bedrock) by the scouring and solutional activity of ground 
water ("vadose water") flowing in subterranean streams. The second theory, more 
widely accepted by geologists. is that caves fo~ mainly below the water table 
(in the zone of saturated bedrock) where ground water ("phreatic water") moves 
slowly under hydrostatic head. Beeha·rp fr~ the surface ~ont:inually supplies fresh 
water which slowly dissolves the limestone and carries the calcium carbonate away 
in solution. 
Space does not permit a presentation of the arguments for and against 
the vadose and phreatic theories of cave origin. Both processes are probably 
active in the history of most caves, the latter being more ~portant and occurring 
throughout most of the interval of cave formation, the former occurring at the end. 
Each case has to be evaluated individually. 
Origin of Cave In Rock 
Evidence that Cave In Rock was formed by phreatic water is mainly the 
fact that the cave apparently plunges below its present earthen floor. The rock 
floor at the mouth of the cave is actually .higher than toward the back. Only 
ground water moving upwards under hydrostatic head could produce such a feature. 
Scour features are virtually absent, and the only erosive feature attributable to 
the action of vadose water is the small central trench in the bottom of the cave. 
The cave is not related in origin to the present sinkhole plain to the 
north, although it is tempting to consider .the possibility that the cave connects 
with the bottom of Big Sink, the largest known sinkhole in Illinois. Evidence 
against a connection with Big Sink, or with the other sinkholes, is the fact that 
the cave is .not presently serving as an outlet for ground water discharge. The 
present sinkhole plain is probably too small to have supplied enough ground water 
to form such a large cavern. The present sinkhole plain is probably a P"ieistocene 
feature, which began to form less than one million years ago (and is still forming) 
as ground water drained toward the Ohio River. Cave In Rock is much older, and 
may have been formed somet~e during Late Tertiary time, probably late in the 
Pliocene Epoch, which lasted from about ten million to one million years ago. 
At one ttme during its formation the cavern probably served as a major 
conduit for ground water flowing southward from highlands in the north. It may 
have extended many miles southward to an ancient river, , tributary to the ancestral 
Mississippi. Although it must have been much longer than now, this is unlike.ly, 
and the cave may stmply have discharged upwards as a great artesian spring some-
where south of here. 
0.0 1.7 Leave Stop 1. Continue ahead • 
. 0.2 1.9 STOP. Turn left on highway and proceed into Cave In Rock. 
0.1 2.0 Bear right and then turn left on Main Street. 
0.1 2.1 STOP. Intersection of Main and Canal Streets. Turn right on Canal 
(Illinois Route 1) and proceed no+th through the Cave In Rock business 
district. SLOW. 
- 5 -
0.5 2.6 Cave In ·Rock city limits. Proceed north on Route 1. 
0.5 3.1 The rolling topography for the next few miles is typical of karst 
terrain. 
0.5 3.6 Note view of quarry in Middle Mississippian Ste. Genevieve Limestone 
and younger limestones in the bluff ahead and to the right. 
0.5 4.1 Intersection with Route 146 at Loves Corner. Elizabethtown road. 
Continue ahead north on Route 1 and ascend the escarpment. The 
escarpment is erosional and is capped by the relatively resistant 
Bethel and Cypress Sandstones of the Chesterian Series. 
0.2 4.3 Another limestone quarry on the left. 
0.3 4.6 Note the scenic view to the left (west). The escarpment and its 
gently tilted backslope can be readily seen. Such a feature is known 
as a cuesta. The backslope of the cuesta is tilted at essentially 
the same angle as the dip of the strata (down to the northeast). 
2.0 6.6 Roadcut in Upper Mississippian Hardinsburg Sandstone. 
0.1 6.7 Shewmaker School on left. SLOW. 
0.1 6.8 SLOW. Prepare to turn left. 
0.1 6.9 Turn left at T-road intersection from left and proceed west. On the 
right in the distance note the tipple of the old Oxford (fluorspar) 
Mine No. 11. 
0.3 7.2 Glen Dean Limestone exposed across the ravine on the right. Several 
solution cavities and small caves can be seen in the bluff. 
0.4 7.6 Note sinkhole on left side of road, west of house. 
0.2 7.8 Water-filled sinkhole on left side of road. 
0.1 7.9 Turn right on road leading back to Ozark Mahoning Oxford Mine No. 7. 
0.2 8.1 Turn right and proceed around the tipple and service buildings. 
0.1 8.2 Stop 2. Ozark-Mahoning Oxford No. 7 fluorspar mine. Mineral 
collecting in ore pile. DO NOT GO NEAR THE OPEN SHAFT!! 
0.0 8.2 Leave Stop 2. 
0.1 8.3 STOP. Return to main gravel road. Turn right and proceed uphill. 
0.5 8.8 Ozark Mahoning Mine on left. 
0.3 9.1 T-road intersection. Turn right and proceed uphill. 
0.3 9.4 Y-intersection. Bear left. 
0.2 9.6 Abandoned mine shaft on left. 
0.3 9.9 Caseyville Sandstone exposed on left side of road. 
6 -
0.3 10.2 Stop 3. Stop at radio tower of Minerva Oil Company. Walk downhill to 
the sandstone face about 100 yards to the left. Exposure of Pennsyl-
vanian Caseyville Sandstone. 
The bluff at this stop affords an excellent view of the Fluorspar District 
towards the southeast. Several active and inactive mines can be seen. Big Sink, 
marked by a broad, treeless, flat area, and,in the distance, the cuesta and its 
southward-facing escarpment can also be seen. 
The bluff here is underlain by sandstone of the Lower Pennsylvanian 
Caseyville Formation. The Caseyville Formation ranges from 250 to 350 feet in 
thickness. Two thick, massive sandstone units, the Battery Rock and the Pounds 
Sandstone Members, generally constitute more than half of the formation, while 
shale and thin-bedded sandstone compose the remaining portion. Lithologically 
these massive units consist of fairly pure to slightly micaceous, quartz sandstone 
containing numerous white, rounded quartz pebbles. The sandstones resemble each 
other so closely that sometimes it is difficult to distinguish them. Although 
this ~ediate area was recently mapped, Survey geologists were not able to 
definitely identify the sandstone unit exposed here, but it is probably the P~unds. 
The Caseyville sandstones are very resistant to erosion, and wherever 
exposed they are usually cliff-formers. They represent alluvial deposits, laid 
down in the channels of an ancient Pennsylvanian river system, which flowed toward 
the southwest to the sea. Current structures,including ripple marks and cross-beds, 
are well developed in the sandstones. Excellent examples of cross-bedding can be 
seen by climbing part way down the bluff and looking at the cliff face. Inclined 
downwards towards the southwest, the cross-beds reflect the direction of curren·t 
flow. The purity and relative coarseness of the sandstone suggest that the 
currents were swift. 
The contact between the Pennsylvanian and Mi~sissippian strata in .the 
Midcontinent is everywhere marked by a major erosion surface or unconformity. 
At the close of the Mississippian Period the sea had withdrawn from the Midconti-
nent region, and early Pennsylvanian rivers cut deeply into the Upper Mississippian 
rocks. Later during Pennsylvanian time, which lasted from about 330 to 275 million 
years ago, the sea repeatedly advanced and retreated across the region, and many 
alternations of marine and nonmarine sandstones, shales, and limestones were 
deposited. Much of the time the region was a vast, swampy lowland bordering the 
sea, and great accumulations of peat, later transformed into coal, were formed. 
Several coals of minable thickness, some of them presently being mined several 
miles to the north in Gallatin County, occur in the Illinois Basin. 
The Caseyville sandstone exposed here occurs about three miles south of 
the main boundary of Pennsylvanian rocks (fig. 1). It forms part of a tongue of 
Pennsylvanian rocks that are preserved in an elongate downfaulted block known as 
the Rock Creek Graben. A graben is a fault~bounded block which has dropped down 
relative to the blocks on either side (fig. 2). A stmilar, larger graben (Dixon · 
Springs Graben) occurs to the west in Pope County (see attached Geologic Map of 
Illinois). 
The southeast side of Rock Creek Graben is bordered by the Peters Creek 
Fault System (see itinerary map). At this locality the Peters Creek Fault is 
essentially a single fault passing along the base of the bluff, but towards the 
southwest it splits into a number of branches. Total vertical displacement along 
the system is more than 1000 feet. On the northwest side the graben is bordered 
by the Hogthief and Goose Creek Fault Systems. These systems generally consist 
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NORMAL FAULT REVERSE FAULT 
GRABEN 
GRABEN AFTER EROSION 
Fig. 2 - Diagrammatic illustrations of fault types represented in the field 
trip area. 
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.of several branching faults in a zone up to half a mile wide. Maximum cumulative 
displacements along these faults range from about 1600 feet along the Hogthief 
Creek Fault System to about 500 feet along the Goose Creek Fault System. 
Although the central block is downthrown, the Caseyville sandstone 
forms prominent escarpments along the bordering faults. Locally the central block 
stands as much as 300 feet above the adjacent terrain. This apparently anomalous 
condition is the result of differential erosion. After erosion had cut through 
the sandstone bounding the graben, the relatively softer Mississippian rocks,. 
consisting largely of lfmestone and shale, were then eroded more rapidly than the 
sandstone within the graben. The result is shown diagrammatically in figure 1. 
Origin of the Faults 
The exact cause of the complex faulting is not known. At the end of 
Pennsylvanian ttme or during early Permian time (about 160 million years ago) it 
is thought that the Paleozoic strata in the Illinois-Kentucky Fluorspar District 
were arched into a northwest-trending, elongate dome by an enormous rising body 
of magma (molten rock) generated at great depth. Tensional fractures were formed 
parallel to the long axis of the dome because of stretching of the sedimentary 
strata. Some of the magma was squeezed into these fractures to form the dark-
colored igneous dikes now exposed at the surface in southeastern Illinois and 
western Kentucky. 
After the magma had begun to crystallize and ceased to pusk upwards, 
the area was broken by a second set of fracture.s, orientea northeast-southwest, 
probably by forces related to those that were forming the Appalachian MOuntains 
along the eastern margin of the continent. Relaxation of these forces, plus 
shrinkage of the body of magma on continued cooling, caused the domed area to 
collapse into a series of blocks bounded by the northeast-trending fractures. 
The resulting northeast-southwest trending normal faults became the channelways 
for the fluorine-bearing solutions that were probably derived from the underlying 
magma body. These same faults also served as sites of deposition for the fluorite 
vein deposits. Most of the faults are normal, with fault planes inclined at high 
angles (70 to 80 degrees), but some are reverse faults (fig. 2). Movement along 
the faults was Largely vertical, but in some places there was also sideward move-
ment. The Shawneetown-Rough Creek Fault, a large fault zone in Gallatin and 
Saline Counties just north of the Fluorspar District, shows evidence of reverse 
movement of as much as 2000 feet. It is believed that the compressive forces 
that caused this thrusting were also responsible for the northeast-southwest 
trending fractures along which the block faulting took place. 
Recurrent faulting has occurred throughout the region since Permian time, 
although these later movements may be unrelated to the earlier period of faulting. 
Cretaceous and Tertiary strata in extreme southern Illinois and in Kentucky are 
also cut by faults, and earthquakes within historic time suggest that movements 
are still taking place. The most recent major earthquake occurred in southeastern 
Missouri along the New Madrid Fault in 1811. Smaller earthquakes have occurred 
up to the present in several places. 
0.0 10.2 Turn around and leave Stop 3. Return downhill toward the east. 
0.7 10.9 Y-intersection. Bear right. 
0.3 11.2 T-road intersection. Bear right. 
• 
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0.2 11.4 T-road intersection from right. Turn right on private mine road. 
Ozark-Mahoning Deerdorf Mine road. Upper Mississippian Cypress Sandstone 
exposed on the hillside on the left, across the ravine and in the stream 
bottom. 
0.4 11.8 Abandoned shaft of Mahoning Mine No. 1 on the left. 
0.1 11.9 Cross bridge. On the right on the east bank of the stream the Cypress 
Sandstone is exposed. On the west side is the Ridenhower Fo~tion. 
The contact between the two formations follows the stream bottom. 
0.1 12.0 On the right in the distance is the front of the Caseyville escarpment. 
0.1 12.1 Crossroads. Turn left. Again note the view of the Caseyville escarp-
ment on the right. 
0.1 12.2 Abandoned Deerdorf Mine shaft. 
0.3 12.5 T-road intersection. Turn left. 
0.1 12.6 CAUTION. Downgrade. 
0.1 12.7 SLOW. Entering the working area of the Crystal Mine, Minerva Oil 
Company. Upper Mississippian Bethel Sandstone exposed on the right • 
Note Big Sink directly ahead (see itinerary map}. The bottom of the 
sink is the broad flat area just beyond the trees. 
0.1 12.8 Note the settling pond on the left. SLOW. 
0.1 12.9 Mine office on the right. SLOW. 
0.1 13.0 Note the old mine shaft on the right. DO NOT STOP. The mine shaft 
was driven into the upper part of the Ste. Genevieve Lime~tone. The 
Aux Vases Sandstone is exposed above the opening. 
DO NOT STOP AT FLUORSPAR STOCK PILES. 
0.2 13.2 The old mine area on the right, locally known as the "Benzon Mines'' 
in reference to the Benzon Fluorspar Company that once owned it, was 
one of the first to be mined in the Illinois Fluorspar District, Much 
of this mine was operated as an open pit. 
0.1 13.3 CAUTION. Truck entrance from right. 
0.2 13.5 Crossroads. Turn right. Note view of Big Sink to the left. SLOW. 
0.2 13.7 Y-intersection. Pull off road and stop. DO NOT BLOCK ROAD. Stop 4. 
Walk along road to right into the old Benzon Mine area. 
This property early attracted the attention of prospectors because the 
ore cropped out on the hillside. The earliest mining began about 1900; the chief 
producing years were between 1920 and 1937. The ores are of the bedded type and 
occur at the top of the Ste. Genevieve Limestone in the Joppa Member, the chief 
horizon of bedded fluorspar in the Illinois Fluorspar District. The Minerva 
Crystal Mine, a short distance to the northeast, also operated mainly in this 
horizon, as does the Ozark-Mahoning Hill Mine about three miles to the northeast. 
Because of the general northeastward dip of the strata, the Joppa in the Hill 
Mine occurs at a depth of about 900 feet. 
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The Joppa Member consists of gray, oolitic and fine-grained limestone, 
characterized by numerous shale partings. Immediately overlying the Joppa is the 
Rosiclare Sandstone Member of the Aux Vases Sandstone. Numerous cuts within the 
mined area show the Rosiclftre to consist mainly of tightly-cemented, gray or 
greenish gray. calcareous, fine-grained aandstone. The sandstone is massive to 
thin~bedded where it is weathered. Freah exposures of the massive sandstoue 
exhibit fine laminations. A few feet of sandy, micaceous, greenish gray 
shale or siltstone occurs at the base of the lowest sandstone unit, immediately 
above the Joppa Limestone. The bedded ores occurring just below the siltstone 
can best be seen in an abandoned open pit above a shallow adit, about 175 yards 
down the road from the Y-intersection. Where overburden was not too thick, mining 
in this area was by the open pit method, but adits were also driven horizontally 
into the hillsides. 
Illinois fluorspar 
The first reported use of Illinois fluorspar was in 1823, when fluorspar 
mined near Shawneetown, Illinois, was used to manufacture hydrofluoric acid. No 
active mining of fluorspar took place in the Fluorspar District until 1842, when 
a mine was opened in the vicinity of Rosiclare. Only small amounts were mined, and 
great quantities of fluorspar were tossed aside as waste in the mining of galena, 
the chief mineral sought in the Rosiclare area until 1870. Many of these old 
waste dumps later served as valuable sources of fluorspar ore. At the present 
time fluorspar ranks as one of Illinois' more important mineral commodities. In 
1965 the Illinois Fluorspar District produced 159,140 tons of fluorspar concen-
trate, valued at $7,861,165. 
Fluorspar, also called fluorite, consists of calcium (51 percent) and 
fluorine (49 percent) and is known chemically as calcium fluoride. It is a glassy 
mineral, commonly colorless, white, or grayish, but much is some shade of purple. 
Other colors are pink, blue, green, yellow and tan. Crystals are characteristically 
cubic in form, but most fluorspar is massive, consisting of masses of interlocking 
crystals. The cubic crystals, often associated with crystals of calcite, galena, 
sphalerite, quartz, and other minerals. are found within pockets in the southern 
Illinois deposits and are highly prized by mineral collectors. 
Illinois fluorspar occurs almost exclusively in Pope and Hardin Counties 
where all of the state 1 s commercial deposits are found. The main production has 
come from the Rosiclare vein system and from bedded replacement deposits north of 
Cave In Rock (fig. 3). Lesser, but significant amounts of fluorspar have been 
mined from several areas outside these main areas. 
Vein Deposits 
Vein deposits occur in steeply inclined, sheet-like deposits as fissure 
fillings along faults (fig. 4). As illustrated in figure 2, a fault is a fracture 
in the rocks along which relative movement of the opposite sides has taken place. 
The width and continuity of vein deposits depend on the degree of openness of the 
faults in which they were formed. Fault planes (surfaces) are rarely perfectly 
even. Usually faults are wavy and irregular, preventing a good fit where one side 
of the fault plane rests against the other. These irregularities caused the 
opposite walls of the fault planes to be pushed apart, producing· the openings in 
which the fluorspar veins were deposited by mineralizing solutions. As a result, 
the veins pinch and swell both vertically and laterally, ranging in thickness from 
a feather edge to as much as 30 feet. Suitable open spaces tended to exist 
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Fig. 3 - Prlneipal districts of the fluorspar mining region. Main production 
bas come from 1) Rosiclare district and 2) Cave In Rock district. Others 
are 3) Gooee Creek vein, 4) tee vein, S) Hamp mines and vicinity, 6) Empire 
district, 7) Lusk Creek fault zone, 8) Stewart vein system, and 9) Interstate 
group and vicinity. 
prfmarily along faults of moderate movement, commonly 100 to 200 feet. Smaller 
faults did not result in large enough openings, and larger faults resulted in too 
much grinding and crushing of the wallrock to permit openings to form. Vein 
deposits in the Rosiclare area have been mined at depths greater than 800 feet 
below the surface. 
Bedded Deposits 
Bedded fluorspar ores are generally flat-lying, irregular bodies 
parallel to the bedding of the host limestones (fig. 5). Typically the deposits 
are elongate and range from 200 to more than 2500 feet in length and from 50 to 
300 feet in width. They are commonly 4 to 15 feet thick and wedge out laterally. 
Unlike the vein deposits in which the fluqrspar s~ply filled open fissures, the 
bedded deposits were formed by a chemical ·reaction between the fluorine-bearing 
solutions and the limestone. The calcium carbonate of the l~estone was changed 
to calcium fluoride or fluorite. 
Rather than along large open fissures, ·the mineralizing solutions which 
formed the bedded deposits moved along minor faults and joint-like fractures with 
little or no open space to permit deposition. Instead, the mineralizing solutions 
spread out laterally along bedding planes within the l~stone, perhaps even 
moving through the pore spaces in coarser-grained portions of the rock. This 
intimate contact ~th the l~stone per.mitted the chemical reaction to take place. 
The exact origin of the mineralizing solutions which formed the vein and bedded 
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Fig. 4 - Diagrammatic cross section of fluorspar vein along 
a fault. The strata on the left side of the fault have moved 
downward with reference to those on the right side 
ores is not known. Presumably they were deposited by hot, fluorine-bearing, aqueous 
solutions rising from deep within the earth's crust, derived from the body of magma 
previously discussed. 
Mixed Deposits 
A few minable fluorspar deposits incorporate the features of both the 
vein and bedded or·es. In some vein deposits certain limestone beds were selec-. 
tively replaced short distances laterally away from the main fissure filling. 
These mixed deposits are not common. 
Relation to Rock Type 
Vein deposits are best developed in the stronger, more competent lime-
stones and well-cemented sandstones in which adequate open spaces could be main-
tained along the faults. Weaker rocks, such as shales and shaly limestones or 
sandstones, became crushed during faulting and tended to fill rather than create 
openings. The best vein deposits are found in the relatively pure, competent 
Ste. Genevieve and St. Louis Limestones. Minable vein deposits also occur in 
competent younger rocks of the overlying Chesterian Series, but .thede ore bodies arc 
limited in size and occurrence because numerous shale beds associated with these 
strata tended to plug the faults. 
The bedded replacement deposits occur chiefly within a relatively narrow 
stratigraphic interval from the base of the Bethel Sandstone downward to the top 
of the Fredonia Member of the Ste. Genevieve Limestone (see attached geologic 
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Fig. 5 - Diagrammatic cross section of bedding 
deposit of fluorspar, lead, and zinc .ore. · 
column). The principal deposits are found at three favored positions within this 
interval - at the top of the Downeys Bluff Limestone, at the top of the Joppa 
Member of the Ste. Genevieve Limestone, and at the bottom of the Karnak Member 
of the Ste. Genevieve Limestone. Apparently the limestone at these levels pre-
sented the most favorable conditions (purity, porosity, or fracturing) to allow 
replacement by fluorite. The lower mineralized zone near the level of the Spar 
Mountain Sandstone Member is commonly referred to as the "Sub-Rosiclare" zone. 
The heaviest mineralized portions of the two upper zones occur immediately beneath 
the Bethel and Aux Vases (Rosiclare) Sandstones. These sandstone units are 
usually tightly cemented, rendering them relatively impervious, and may have been 
a factor in limiting the upward movement of the mineralizing solutions. 
Mineralogy 
In the vein deposits, fluorspar (CaF2) and calcite (CaCOJ) are the two 
chief minerals present. Minor amounts of galena (PbS), sphalerite (ZnS), and 
barite (BaS04) also occur. In the bedded deposits fluorite is the principal ore 
mineral, but galena and sphalerite are valuable ore minerals in some places. 
Commonly bedded ores consist of alternating bands of coarse- and fine-grained 
fluorspar. Some banded ores also consist of dark, fine-grained layers of fluorite 
and sphalerite alternating with lighter, coarser-grained layers of fluorite, 
forming the so-called "coontail" spar. Other minerals, usually rare, or in small 
amounts, that have be.en identified in the fluorspar deposits include strontianite, 
witherite, dolomite, pyrite, ankerite, chalcopyrite, malachite, marcasite, smith-
sonite, cerussite, limonite, gypsum, aragonite, melanterite, stibnite, and sulfur. 
Indus tria 1 Uses 
Space does not permit a discussion of the mining, milling, and processing 
of fluorspar ore. Likewise only brief mention can be made of its uses in industry. 
Illinois fluorspar concentrate is marketed in three grades - acid (97% pure), 
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ceramic (85 to 96% pure), and metallurgical (60 to 72% pure). At the present time 
about 55 percent of the fluorspar consumed in the United States is used by the 
chemical industry in the manufacture of hydrofluoric acid, the basic chemical in 
almost all fluorine chemical processes. Fluorine chemicals are used in the manu-
facture of synthetic cryolite, refrigerants, aerosols, plastics, medicines, high 
octane fuels, and a host of. other products. The steel industry is the second 
largest consumer of fluorspar, consuming about 40 percent in the form of metal-
lurgical spar for use as a fluxing agent in steel smelting. In the ceramic industry 
fluorspar is used as a flux and opacifier in the manufacture of special types of 
glass and enamels. Many other uses of fluorspar could be mentioned. 
0.0 13.7 Leave Stop 4. Bear left at Y-intersection. 
0.1 13.8 Area of abandoned mine buildings. Turn left beyond abandoned scale 
house and proceed south. 
0.4 14.2 water-filled sinkhole on right side of road. 
0.1 14.3 Large sinkhole on the left. 
0.4 14.7 STOP. Intersection with Illinois Route 146. Turn righ~ and proceed 
west toward Elizabethtown. 
0.5 LS.2 Exposure of Middle Mississippian Ste. Genevieve Limestone on right. 
· 0.2 15.4 Note the large sinkhole and the rolling topography of the karst plain 
in this vicinity. 
0.7 16.1 Note the Caseyville escarpment along the Peters Creek Fault line in 
the distance on the right. Peters Creek Lookout . Tower on top of the 
ridge. 
1.5 17.6 SLOW. Prepare to stop. 
0.1 17.7 Stop 5. Peters Creek Fault zone. Upper Mississippian Bethel Sandstone 
and Downeys Bluff L~estone exposed in the roadcut. LOOK OUT FOR CARS. 
The formations exposed in the roadcut are the Bethel Sandstone and the 
Downeys Bluff Limestone of the Chesterian Series (Upper Mississippian). The Bethel 
is a light gray, fine- to medium-grained sandstone that weathers tan. The Downeys 
Bluff consists principally of gray to brownish gray, fossiliferous, oolitic lime-
stone, which can be seen near the east end of the roadcut, south of the highway. 
The exposure occurs in a narrow, downfaulted block (graben) within the 
Peters Creek Fault Zone (see itinerary map), and affords an excellent opportunity 
to observe the effects of faulting close-up. The fault bounding the graben on the 
northwest passes along the east edge of Peters Creek. The fault bounding it on 
the southeast passes about 300 yards east of the roadcut, beyond the dip in the 
highway. Along these faults in this vicinity the Bethel and the Downeys Bluff 
have been faulted against the older Ste. Genevieve and St. Louis L~estones. 
A small fault cuts across ~ithin the graben and passes through the road-
cut near the east end. The fault is a normal fault, downthrown on the northwest 
side. The Bethel has been faulted against the Downeys Bluff. The steep north-
westward tilt of the sandstone is the result of drag (friction) during faulting 
which bent the beds upward along the fault plane. The fault is not a clean break, 
but rather consists of a zone of intensely fractured and crushed rock. 
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Fine-gra.ined, clayey material, containing angular fragments of sandstone, occurs 
beneath the sandstone. This material, known as "fault gouge;' was formed by grind-
ing action along the fault. In some places it has been shoved up into the sand-
stone. The gouge is light brownish gray with greenish and reddish patches due to 
mixing with shale of the same colors from the top part of the Downeys Bluff. 
0.0 17.7 Leave Stop 5. Continue west on Route 146. 
0.1 17.8 Cross Peters Creek. 
1.4 · 19.2 Ste. Genevieve Limestone exposed in roadcut. 
1.2 20.4 Cross Hosick c·reek. 
0.1 20.5 SLOW. Prepare to stop. 
0.1 20.6 Stop 6. Middle Mississippian Ste. Genevieve and St. Louis Limestones 
in roadcut. 
This exposure affords the opportunity to examine both the Ste. Genevieve 
and the St. Louis Limestones and the contact between these two formations. Note 
the deeply pitted upper surface of the exposure. Residual red clay, derived from 
weathering of the limestone, occurs in the solution cavities. 
The St. Louis is predominantly a cherty, brownish gray, fine-grained 
limestone, but it contains some beds of fossiliferous limestone, dolomitic lime-
stone, and oolitic limestone. Its thickness in the field trip area ranges from 
350 to 400 feet. In the upper part, exposed here, the St. Louis is oolitic and 
contains nume~ous large chert nodules. These nodules weather brown and have 
smooth outer boundaries. Note the slight fluorspar mineralization of the limestone. 
The Ste. Genevieve Limestone is 140 to 160 feet thick and consists of 
relatively chert-free limestone of variable character, including medium to light 
gray, oolitic limestone that is diagnostic of the formation. Interbedded with the 
oolitic limestone are beds of crystalline, fossiliferous limestone and fine-grained, 
dense, almost lithographic limestone. Several lenticular, sandy layers,· "sub-
Rosiclare sandstones," occur at various intervals within the formation. The Ste. 
Genevieve is divided into four members - the Fredonia Limestone, the Spar Mountain 
Sandstone, the Karnak Limestone, and the Joppa Limestone, in ascending order. The 
lowermost Fredonia Member is exposed here above the St. Louis Limestone. 
The contact between the St. Louis and the Ste. Genevieve is conformable 
(nonerosional). Although the contact is gradational, the change from slightly 
oolitic, fine-grained limestone to extremely oolitic, coarser-grained limestone can 
be seen here at Stop 6. A slight weathered re-entrant marks the approximate con-
tact at the base of the Fredonia. The Fredonia contains little chert and is marked-
ly cross-bedded. The underlying St. Louis is highly cherty and massive. 
During Mississippian time, the Midcontinent of North America was a gen-
erally low-lying stable platform. Clear, warm, shallow seas invaded the region, 
and the Mississippi Valley region remained almost continually submerged throughout 
the Miss~ssippian Period (about 355 to 330 million years ago). During the middle 
part of the period the seas reached far to the north, and relatively pure lime-
stones, su~h as the St. Louis and the Ste. Genevieve, were deposited over enormous 
areas. During the latter part of the period the seas became more restricted, and 
the numerous shales and sandstones of the Chesterian Series were deposited. 
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0.0 20.6 Leave Stop 6. Continue southwest on Route 146. 
0.5 21.1 Note the view towards the Ohio Valley on the left. The hills in the 
distance are in Kentucky. 
0.3 21.4 Elizabethtown city limits. SLOW. Note the view to the extreme left 
back up the Ohio River Valley. 
0.7 22.1 Four-way stop in Elizabethtown. Continue ahead west on Illinois 146 
through Elizabethtown. SLOW. 
0.6 22.7 West edge of Elizabethtown. 
0.1 22.8 Narrow bridge over Big Creek. CAUTION. 
1.6 24.4 Abandoned mine shaft on the right. 
0.4 24.8 Crossroads. Intersection with Route 34. Turn right(north)on gravel 
road. Forest Road 116. 
0.2 25.0 Y-intersection. Bear right. 
0.2 25.2 Upper Mississippian Menard Limestone exposed in the road and on the 
left side of the roadcut. 
0.3 25.5 T-road from right. Continue straight ahead. 
0.4 25.9 Upper Mississippian Clore Formation exposed in roadcut. 
0.2 26.1 SLOW. Concrete ford. Note ripple marked sandstone of the Clore 
Formation in stream bed on the right. This indicates that shallow 
water conditions existed during its deposition. 
0.5 26.6 Menard Limestone exposed on the left side of road. 
0.5 27.1 Middle Misslssippian Salem Limestone exposed on the left side of the 
road. 
0.1 27.2 CAUTION. Narrow bridge. 
0.2 27.4 CAUTION. Narrow bridge. 
0.2 27.6 Salem Limestone exposed on right side of road. 
0.2 27.8 Y-intersection with Forest Road 118. Bear right and continue ahead 
on. Forest Road 116. 
0.8 28.6 CAUTION. Narrow wooden bridge across Goose Creek. 
0.2 28.8 T-intersection. Turn left on Forest Road 141. 
0.1 28.9 Turn right and enter parking area of· the I.llinois Furnace.. Stop 7. 
Lunch. 
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Hardin County, at one t~e known for its iron deposits, is the only 
county in Illinois where iron ore -smelting furnaces for reducing local ore deposits 
were ever built. This is the lacation of one of two of these furnaces, Illinois 
Furnace, which was constructed about 1837. The .. hearth and inner walls originally 
were built of Mississippian sandstone with a firebrick lining; the outer walls were 
constructed from blocks of dark gray Salem Limestone.· Initially the furnace may 
not have functioned properly because it was rebuilt and enlarged in .l856 to a 
height of 32 feet. The present rebuilding, being carried out by the Federal Gov-
ernment, will attempt to reproduce an exterior appearance close to that of the 
later furnace. 
Ore for the furnace consisted of gravel-sized to large masses of ltmonitic 
ore (containing over 80 percent oxides of iron) that is associated with thick ac-
cumulations of residual clay and in some cases with abundant chert, overlying the 
Mississippian lfmestones, particularly the St. Louis and Ste. Genevieve Limestones. 
The ore bodies occur in pockets of comparatively small size. Several pits in these 
pocket ores operated at one time or another in this vicinity. According to early 
Illinois. Geological Survey reports, the ~re was first burned on log-heaps to expel 
its water content. The roasted ore was then ready for charging the furnace. Two 
hundred bushels of hardwood charcoal were needed to produce one ton of pig iron. 
Nine tons of pig iron reportedly were produced every 24 hours. The furnace 
operated from 6 to 9 months each year, depending upon the ready availability of ore. 
The other furnace, Martha Furnace, was smaller and is located about two 
and one-half miles northeast of this locality. That furnace was operated from 
1848 to 1857, and after its closing it rapidly deteriorated. 
The early Geological Survey reports state that the furnaces were closed 
down in 1861 at the start of the Civil war. However, pig iron reportedly was 
produced here at Illinois Furnace for a naval gun factory located to the south at 
· Mounds City, Illinois. 
0.0 28.9 Leave Lunch Stop. Continue ahead northwest on gravel road. 
0.5 29.4 T-road from right. Continue straight ahead on Forest Road 141. 
1.4 30.8 T-road from right. Continue straight ahead. 
0.1 30.9 Stop 8. Abandoned gravel pit in Middle Mississippian Fort Payne 
Formation. Turn right on quarry road and park. Walk north about 
400 yards along old road to pit. 
The Fort Payne Formation is a thick unit (270~615 feet thick) that 
ordinarily consists of dark gray to black, calcareous siltstone or silty limestone. 
However, in the hilly belt surrounding Hicks Dome the formation has been completely 
leached by weathering, and exposures consist mainly of. noncalcareous chert that 
occurs in regular layers up to one foot thick with thin interlayer.s of clay. This 
interlayering is excellently displayed in this abandoned quarry. The chert and 
clay are iron--stained, but some beds are pure white. Most of the <:hert was proba-
bly quarried for roadstone. Some of the chert is porous and fairly soft, and is 
commonly referred to as "cotton rock." Some of this material was sold as chicken 
litter. 
0.0 30.9 Leave Stop 8. Continue northwest. 
0.2 31.1 Upper Devonian New Albany Shale exposed on right. 
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0.1 31.2 Y-intersection. Continue ahead to right on Forest Road 141. The New 
Albany Shale is extensively exposed along the creek to the left. The 
shale is cut by an igneous peridotite dike which crosses the creek 
about 800 yards upstream from here (see itinerary map). 
Dikes in the Fluorspar District range in width from a few inches to 
over 100 feet, and all except one near the center of Hicks Dome are oriented with 
their long dimension toward the northwest. A dike is a tabular body of igneous 
rock that has been intruded across the bedding or layering of the ho.st rock. As 
mentioned earlier, the dikes were squeezed upwards into northwest-trending. tension 
fractures when the area was domed by a large, deep-seated body of magma. The dikes 
generally consist of dark gray or greenish gray, porphyritic mica-peridotite, com-
posed principally of olivine, pyroxene, and brown mica. The olivine is almost 
always altered to serpentine, and there has been intense alteration of the rock to 
carbonate and chlorite as well. 
The dike at the locality mentioned above is about two to three feet 
thick (actually there is a second dike, a few inches thick, about 50 feet to the 
northeast), and occurs within a ten-foot zone of intensely brecciated New Albany 
Shale. The dike rock is badly decomposed and iron-stained by weathering. 
0.5 31.7 Concrete ford·. 
0.8 32.5 Stop 9. Park on old road on the left, east of the abandoned shack. 
Walk southwest to top of Hicks Dome along old road. 
Hicks Dome is an elliptical uplift of about 100 square miles, with the 
long axis oriented toward the northwest. Maximum uplift at its apex is estimated 
to be about 4000 feet. Truncation of the structure by erosion has exposed lime-
stone and chert of Middle and Early Devonian age at the center, and younger 
Devonian, Mississippian, and Pennsylvanian formations on the flanks. The beds dip 
away from the apex in all directions, the steepest dips occurring on the northwest. 
The New Albany Shale occupies a depression between the Devonian limestone and 
chert of the central high and the resistant, cherty limestone of the Fort Payne 
Formation, which forms a prominent encircling ridge. The circular outcrop pattern 
of the younger Mississippian formations is interrupted on the southeast by a large 
southwest-trending fault that is downthrown to the southeast. Two other major 
southwest-trending faults cut across the structure near the apex. On three sides 
the dome is rimmed by a discontinuous system of curved faults. At least five 
igneous dikes and four patches of brecciated rock, up to 200 feet in diameter, 
occur within the central area (fig. 1). 
Geologists have puzzled over the origin of Hick1 s Dome for a long time. 
Most believe that the structure is related to the period of faulting and igneous 
activity which took place in Permian time. The breccias, consisting of masses 
of broken rock, sugsest that some sort of explosive action was involved. The 
Hicks Dome Breccia, seen here at Stop 7, the Hamp Breccia just to the southwest, 
and the Rose Mine Breccia to the southeast, consist of angular fragments of sedi-
mentary rocks in a matrix of finely ground sedimentary rock. Other breccias in 
the Fluorspar District, such as the Sparks Hill Breccia six miles to the north-
east and the Grants Intrusive two miles to the south, also contain fragments of 
igneous rocks and minerals (granite, quartz, pyroxene, amphibole, apatite, mica, 
and feldspar), which strongly indicate a deep-seated origin. Recent drilling of 
the Ramp Breccia showed sedimentary strata that were intensely brecciated t.o a 
depth of at least 3000 feet in rocks of Ordovician age. The fo~ of the breccia 
in the subsurface is not definitely known, but the oval shapes in outcrop and the 
drilling data indicate that they may be pipe-like features. The doming and 
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brecciation of the strata may have been caused by the relatively sudden release 
of gases which had accumulated at the top of the large body of magma mentioned 
earlier. Another theory is that the explosion was due to steam generated . from 
water contained in the sedimentary rocks as a result of heating during the intru-
sion of the igneous dikes. 
0.0 32.5 Leave Stop 9. Continue northwest. 
0.5 33.0 T-road from right. Continue ahead on Forest Road 141. 
0.3 33.3 T-road from left. Turn left. Sign points to State Highway 34. 
0.3 33.6 On the left note the slope rising to the southeast along the flank of 
Hicks Dome~ 
0.1 33.7 Y-intersection. Bear left towards Route 34. 
0.4 34.1 Concrete ford. 
0.2 34.3 T-road intersection. Turn right on Forest Road 140. 
0.1 34.4 SLOW. Concrete ford. 
0.3 34.7 Dike (igneous?) in creek bottom on the left side of toad. The 
itinerary is now passing through the outer rim of Hicks Dome (see 
itinerary map). The rim is underlain by the resistant, cherty Fort 
Payne Formation that was seen at Stop 8. 
0.4 35.1 SLO~. Concrete ford. 
0.2 35.3 T-road from left. Continue ahead on Forest Road 140 along the side of 
Ricky's Branch. 
0.2 35.5 Salem Lfmestone exposed in creek bottom on right. 
0.2 35.7 STOP. Intersection with Illinois Route 34. CAUTION. Turn left. 
2.5 38.2 Enter village of Eichorn. 
0.9 39.1 . Upper Mississippian Yankeetown Shale exposed on right behind houses. 
1.5 40.6 Intersection with Route 146 in Humm Wye. Bear left. 
0.2 40.8 STOP. Turn right and proceed west on Route 146. SLOW. Prepare to 
turn left. 
0.1 40.9 Turn left on road to Job Corps Center. 
1.9 42.8 Limestone quarry on left. 
0.2 43.0 Sharp turn to right. 
0.1 43.1 Stop 10. Upper Mississippian Yankeetown Shale. The exposure is on the 
left about 50 feet or so from the road. 
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The Yankeetown Shale in the Shetlerville area is mostly shale of various 
shades of gray, green, and red, but includes silty shale, siltstone, argillaceous 
dolomite, and limestone. The Yankeetown ranges in thickness from 15 to 30 feet. 
The limestone beds are medium- to coarse-grained and extremely fossiliferous, some 
beds consisting essentially of a hash of fossil remains. Many of the fossils 
weather out of the limestones and shales, and excellent complete specimens can be 
collected. Especially abundant are small blastoida (Pentremites). Other fossils 
include brachiopods, crinoids, corals, and bryozoans. 
End of Field Trip 
Drive Carefully on Your Way Home 
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